Biochemical basis for retinol deficiency induced by the I41N and G75D mutations in human plasma retinol-binding protein.
Retinol-binding protein (RBP) is the retinol-specific carrier protein present in plasma, where it circulates almost entirely bound to thyroxine-binding transthyretin (TTR). Recently, depressed plasma retinol and RBP levels in carriers of the I41N and G75D RBP point mutations have been reported. We show here that although recombinant human N41 and D75 RBPs can form complexes with retinol and TTR in vitro, the retinol-mutated RBP complexes are significantly less stable than human normal holo-RBP, as revealed by the markedly facilitated retinol release by mutated holo-RBPs to phospholipid membranes, in accordance with the location of mutated residues inside the RBP retinol-binding cavity. Taken together, the data are consistent with the I41N and G75D point mutations being the cause of an altered interaction of retinol with RBP, resulting in a remarkably reduced stability of the retinol-RBP complex, which in turn can lead to the lowering of plasma retinol and RBP levels.